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HccjieAOBaHa 3apa^ceHH0CTb nnenoceMen h naceK Tomckoh o6ji. MHKpocnopn^HflMH 
po/ja Nosema, Bbi3biBaiomnMH onacHoe HHBa3HOHHoe 3a6ojieBaHne mcaohochoh nnejibi — 
H03eMaT03. B nepnoa c 2012 no 2015 r. 6biJio nccneAOBaHo 124 nnejioceMbn c 64 naceK, 
H3 hhx Ho3eMaTo3 BbMBJieH Ha 20 naceKax (31.3 % ot oGnjero KoJinuecTBa) y 32 nne- 
jioceMen (25.8 % ot oGnjero KOJinnecTBa). HanGojibinee kojihhcctbo 3apa^ceHHbix MHKpo- 
cnopn^naMH po^a Nosema nnenoceMen n naceK HaGmoAajiocb b 2014 — 2015 n\ (6ojiee 
40 %). H3 oGujero nncjia 3apa>KeHHbix H03eMaT030M nnejinHbix ceMen b 84.4 % nnenoce- 
Men (c 16 nacex) 3apernCTpnp0BaH tojibko B03GyzjHTejib Nosema apis ; b 9.4 % nnejioce- 
Men (c 2 naceK) BbmBJieH Gonee naToreHHbin B03GyzjHTejib H03eMaT03a — Nosema ceranae 
h b 6.3 % nnenoceMen (c 2 naceK) oGHapyaceHa KO-HH<{)eKitH5i — perncTpnpOBajincb co- 
BMecTHo N. apis n N. ceranae. OGcy^aioTCfl B03M0^cHbie npnnnHbi pacnpocTpaHeHna 
MHKpocnopnjjnn po^a Nosema : KjinMaTHHecKne ycnoBHK, HeztocxaTOHHbm KoHTponb bbo- 
3HMbix nneJiHHbix ceMen Ha 3apa^ceHH0CTb H03eMaT030M n HeKOTopbie Apyrne. 

Kjiwneebie cjioea: MHKpocnopnAnn, Nosema apis , Nosema ceranae , Me^oHocHaa nne- 
jia, Apis mellifera , ToMCKaa o6ji. 


MHKpocnopH^HH, HBJiancb imipoxo pacnpocTpaHeHHWMH BHyTpHXJieTOH- 
hbimh oGjinraTHBiMH napa3HTaMH mhothx rpynn ^xhbothbix, b tom HHCJie h 
HacexoMbix, Bcer^a npHBJiexajiH BHHMamie Hccne^OBaTeneH Ka k 3HTOMonaTo- 
reHHbie opraHH3Mbi. O/jhh H3 hhx paccMaTpHBaJiHCb xax areHTbi SHonorHHe- 
ckhx MeTo^oB 6opb6bi c BpeOTbiMH BH^aMH, Ttpyrne — xa k naToreHbi xo35ihct- 
BeHHO 3HanHMbix HacexoMbix, BbObiBaioutHe cepbe3Hbie 3a6ojieBaHHn h HaHo- 
cHiitHe ypoH nnenoBo^cTBy h mejixoBo/jcTBy (Hcch, 1986, 2002; CnMaxoBa, 
IlaHxoBa, 2008; CHMaxoBa h ,ztp., 2011; Andreadis et al., 2012; JlyxbnHijeB, Ch- 
MaxoBa, 2014; Becnel, Andreadis, 2014; ToxapeB h /jp., 2015; Vavilova et al., 
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2015). Y Me^oHocHbix men BbineneHO 2 BH^a MHxpocnoprwHH, oTHoeamHxca 
k po,ziy Nosema Naegeli, 1857 ( Nosema apis Zander, 1909 h N. ceranae Fries, 
1996) h Bbi3biBaK)in,HX onacHoe 3a6oneBaHHe — H03eMaT03. 

MnKpocnopiimia N. apis onncaHa LJaH^epoM (Zander, 1909) 6oJiee 100 JieT 
Ha3aj h ,no He^aBHero BpeMeHH CHHTajiaeb eniiHCTBeHHbiM cnenn^HnecKHM 
napa3HTOM mc^ohochoh nnejibi Apis mellifera L. (Shafer et al., 2009; Chen, 
Huang, 2010). B 1996 r. 6biJi onncaH hobmh B036y.ziHTe.nb H03eMaT03a — 
N. ceranae (Fries et al., 1996), Bbi^ejieHHbin H3 a3iiaTCX0H nnejibi Apis cerana 
Fabricius. TlH(|)HiuipoBaHHe mc^ohochbix men B03oy.nnTe.rieM N. ceranae 6hjio 
CHanajia o6HapynceHO Ha TamaHe, 3 aTeM b EBpone, AMepnxe, KnTae, BbeTHa- 
Me h b HacToaipee BpeMa perncTpupyeTca no BceMy Mnpy (Fries et al., 2006; 
Higes et al., 2006; Huang et al., 2007; Chauzat et al., 2007; Klee et al., 2007; 
Paxton et al., 2007; Chen et al., 2008; Williams et al., 2008; Giersch et al., 2009; 
Higes et al., 2009; Chen, Huang, 2010; Fries, 2010; Santrac et al., 2010). B Poc- 
chh 3tot B036ynnTejib o6Hapy>xeH BnepBbie b Tiomchckoh o6ji., 3aTeM h b npy- 
rax pernoHax cTpaHbi (3HHaTyjuiHHa h ap., 2011, 2012; HepHbimeB, 2012). 
B Tomckoh o6n. ncpBbin cjiynan 3apaa<:eHna nnen MURpocnopn^neH N. cera¬ 
nae 3aperncTpnpoBaH b 2013 r. (OcTpoBepxoBa h np., 2014). 

CpaBHHTeJibHbiH reHOMHbiii aHanH3 neyx bhhob po.na Nosema noxa3an 3Ha- 
uHTcjibHoc CTpyKTypHoe cxo^ctbo Me>K^y reHOMaMH N. apis h N. ceranae (bbi- 
HBjieHO 6ojibmoe xonnuecTBO opTOJiornHHbix reHOB h 6enxoB) (Cornman et al., 
2009; Chen et al., 2013; Vidau et al., 2014). BMecTe c TeM o6Hapy*eHbi h pa3- 
jihhhh b CTpyKType p;i;ui reHOB, uponyxibi xoTopwx BOBJieneHbi b HexoTopwe 
SuonoruMecKHe npopeccbi, xoHTponnpyiomHe BpoacneHHbiH HMMyHHTeT, 3Hep- 
reTHnecKHH o6mch h npyrHe npopeccbi >xH3He,zteaTenbHOCTH. Bepoarao, reHe- 
THuecKHe oco6eHHoe™ ;uiyx bhh,ob pona Nosema MOryT onpenenaTb pa i.iii'iiiH 
B HX paenpOCTpaHeHHH, pa3BHTHH H BJIH8HHH Ha XOBflHIia, a TaiOKC MOryT o6y- 
cjiOBjiHBaTb pa3JiHHHbiH naToreHe3 h cneiui({)ui<y xnHHHnecxoH KapTHHbi 3a6o- 
jieBaHHH. 

VI iiKpociiopn.au h N. apis h N. ceranae oi Jiii'iaioiCM ;ipyr ot npyra npeame 
Bcero no naToreHHOMy bjihahhio Ha xo 3 Miina. Bosoy/uncjib N. ceranae pac- 
CMaTpHBaeTca xax 6onee naToreHHbiH napa3HT mc^ohochoh nucJibi no cpaBHe- 
hhk) c N. apis (Paxton et al., 2007; Higes et al., 2008). Ho3eMaTO3, Bbi3biBae- 
MbiH N. apis, npoHBjiaeTca b ochobhom ^H 3 eHTepneH, HHC^exuua orpaHmHBa- 
eTca aiiHTeaneM cpe/med khllikh (Fries, 1988). Bo36ynHTenb H03eMaT03a 
N. ceranae c noMombio MonexynapHbix mctohob 6bin o6HapynceH xax b cpen- 
Heft KiiiiiKe, Tax h b npyrux opraHax menw, h, b i iacmocru, MajibnnrneBbix 
cocyaax h rano(J)apHHrHajibHbix >xene 3 ax (Chen et al., 2009). Eone3Hb, Bbi3BaH- 
Haa N. ceranae h Ha3BaHHaa H03eMaT030M THna «C», xapaxTepn3yeTca TeM, 
hto rn6enn ocoOen h ceMbH nuen He npe^mecTByioT xaxHe-nn6o BHHHMbie 
CHMnTOMbi (Martin-Hernandez et al., 2007; Higes et al., 2008). OflHaxo cyipe- 
CTByiOT h apyrae tohxh 3peHHa o BnnaHiin B036y.ziHTe.na N. ceranae Ha 3^opo- 
Bbe h /KUBHeeiiocooHOCTb Me^OHOCHbix men h hx KonoHnii. B nacTHOCTH, mho- 
thmh aBTopaMH oimcbiBaK)Tca pa3.nuMHbie chmhtomm Bbi3biBaeMoro hm 3a6o- 
aeBaHna (Fries et al., 2006; Higes et al., 2006; Chauzat et al., 2007; Cox-Foster 
et al., 2007; Klee et al., 2007; Paxton et al., 2007; Chen et al., 2008; Higes et al., 
2008; Williams et al., 2008; Invernizzi et al., 2009; Mulholland et al., 2012; 
Botias et al., 2013; Goblirsch et al., 2013; Biichler et al., 2014; Francis et al., 
2014; Meixner et al., 2014a, b; Eiri et al., 2015; Huang et al., 2015; Milbrath 
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et al., 2015; Peng et al., 2015). MnKpocnopH/jufl N. cercinae OTJiHHaeTca 
bmcokhm ypoBHeM naToreHHocTH, a ee cnopbi ocTaiOTca >KH3Hecnoco6HbiMH 
b TeneHne .mnnejibHoro nepnoaa (Higes et al., 2010). TaxHM o6pa30M, 3a6ojieBa- 
HHe nneji, Bbi3biBaeMoe MHxpocnopHflHeH N. ceranae, amiacTca ootoh H3 npn- 
hhh MaccoBOH rH6enH Ha naceKax nneji h nneJiHHbix ceMefi (Cox-Foster et al., 
2007; Higes et al., 2008; Genersch, 2010; Paxton, 2010; Higes et al., 2013). 

B CB5I3H c 3 thm axTyajibHOH 3a,aaHeH aBJiaeTca /tajibHeHiuee H3yneHHe pac- 
npocTpaHemia H03eMaT03a h oueHKa CTeneHH 3apa>xeHH0CTH nnejioceMeH h 
nacex cnopaMH H03eMbi, a Tax>xe ycTaHOBjieHHe bh^oboh npHHa^jie>KH0CTH 
B036y^HTeJia y mc^ohochoh nnejibi (A. mellifera ) b pa3JiHHHbix pernoHax. Ha- 
CToamee Hccne^oBaHne nocBameHo aHanH3y 3apa>xeHHOCTH H03eMaT030M nne- 
jioceMen h nacex Tomcxoh o6ji. 


MATEPHAJI H METOJHKA 

2Hjih HacToamero nccjie/iOBaHHa 6buin oTo6paHbi nnejibi c 64 nacex, pacno- 
jio>xeHHbie b6jih3h 47 HacejieHHbix nyHXTOB H3 cne^yiournx 11 panoHOB Tom¬ 
cxoh o6ji. — napa6ejibCxoro, MojinaHOBCXoro, KojinauieBCXoro, HanHcxoro, 
KpnBomeHHCxoro, nepBOMancxoro, AcHHOBexoro, ToMcxoro, lllerapcxoro, 
3bipaHcxoro h KmxeBHnxoBCXoro (pnc. 1). C6opbi (ot 10 ,ao 50 nnen, H3baTbix 
H3 124 ceMen) npoBO^njincb b TeneHne Bcero nHenoBO^Hecxoro ce30Ha b 
2012—2015 rr. B o6uren cjiokhocth MeTO^aMn cbctoboh MHxpocxonHH (Bopo- 
hhh, Hcch, 1974) h MOJiexyjiapHofi reHeraxH 6bnio HccjieflOBaHO 1903 o6pa3- 
na. H 3 6piomHOH nonocTH xaacaoii nnejibi oT/ienajiacb cpe^Haa xnmxa, oflHa 
nacTb xoTopon Hcnojib30Bajiacb fljia npnroTOBJieHna npenapaTOB, a apyraa — 
ana BbiflejieHHfl ,H,HK. B cjiynae BbiaBjieHna c noMombio cbctoboh MHxpo- 
cxonwH b o6pa3ne mc^ohochoh nnejibi cnop Nosema, npoBoanjiacb nojiHMe- 
pa3Haa nenHaa peaxnna (nU,P) ana onpeaeneHna bh^oboh npHHa^jieacHocTH 
napa3HTa. 

fljia Bbi^ejieHHa ,H,HK H3 cpe^Hefi xhuixh Hcnojib30BajiH Mo^H^nnnpoBaH- 
HbiH MeTO^ 3xcTpaxnHH CMeebio ryaHH^HHH30THonnaHaT-(j)eHOJi-xjiopoc})opM 
(OdpoBepxoBa h ap., 2013). BbiaejieHHaa ,H,HK aHajiH3npoBanacb mctoaom 
M yjibmnjiexcHOH nL],P c npHMeHeHHeM BH,aocnenH(J)HHHbix npafiMepoB jijik re- 
hob, xo^npyiOHtHX 16S p,H,HK N. apis (Apis 321-F/R) h N. ceranae (Mitoc 
218-F/R) (Martin-Hemandez et al., 2007; Hamiduzzaman et al., 2010). Hcnojib- 
30Bajincb cjie^yiOHtHe nocjieaoBaTejibHocTH npafiMepoB: 

Apis 321-Forward: 5’ GGG GGC ATG TCT TTG ACG TAC TAT GTA; 

Apis 321-Reverse: 5’ GGG GGG CGT TTA AAA TGT GAA AC A ACT ATG; 
Mitoc 218-Forward: 5’ CGG CGA CGA TGT GAT ATG AAA ATA TTA A; 
Mitoc 218-Reverse: 5’ CCC GGT CAT TCT CAA ACA AAA AAC CG. 

IlpojiyxTbi aMnjiHfjmxaitHH (JipaxnnoHHpoBajiH b 1.0%-hom arapo3HOM re- 
jie, oxpaiHHBajin OpoMHCTbiM 3TH^neM, BH3yanH3HpoBajiH b yjibTpac})HOJieTO- 
bom CBeTe h jjoxyMeHTHpoBajiH c npHMeHeHHeM cncTeMbi reJib-^oxyMeHTnpo- 
BaHHa Gel-Doc XR+ (Bio-Rad, Foster City, CA, USA) h cneunajibHOH npo- 
rpaMMbi ImageLab 2.0 ana BH3yajiH3aitHH rejib-3JiexTpo<J)ope3a. 

,H,jia aHajiH3a mhotojicthch ^HHaMnxn 3apa>xeHHocTH nnejioceMeri h nacex 
Tomcxoh o6ji. npHBjiexajincb aaHHbie 3a 2009 h 2010 rr., nojiyneHHbie OTBY 
«ToMcxaa oOjiacTHaa BeTepnHapHaa Jia6opaTopna» (OrBY TOBJ1). 
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Phc. 1. PacnpocrrpaHeHHe B036ynHTeji5i H03eMaT03a Nosema Ha naceKax Tomckoh o6ji. (yxa3aHO 3a- 
perHCTpHpoBaH / He 3aperHCTpnpoBaH B036y^HTenb 6e3 yneTa nacTOTbi BCTpenaeMocTH). 

I — c. riapa6ejib; 2 — OKp. r. KojinameBo; 3 — c. IIoaropHoe; 4 — ,qep. TpHropbesKa; 5 — c. MoroHHHo; 6 — 
OKp. c. KpHBomeuHo; 7 — ^ep. TnxoMHpOBKa; 8 — c. L(BeTKOBKa; 9 — aep. JIomobhuk; 10 — c. HoBOHJibHHKa; 

II — cejia MoHacTbipKa h HoBOTponincoe; 12 — c. Kaprajia; 13 — c. EaTKaT; 14 — c. 3bipjmcKoe; 
15 — aep. KycKOBo; 16 — noc. BacaHflaHKa, c. BaTypHHo; 17 — noc. 3apeqHbin (MajiHHOBCKoe cejibCKoe no- 
cejieHHe), /jepeBHH Eo^aacKOBO h ApKamoBo; 18 — c. PbiSanoBO, /jepeBHH ryGnHO n Bepe3KHHo; 19 — /jepeBHH 
PoMaHOBKa h IleTpoBo; 20 — c. ilpcicoe, flep. Mara^aeBo; 21 — cejia MajiHHOBKa h KoJiapoBo, aep. IIpoceKH- 
ho, c. Borameso, OKp. r. ToMCKa; 22 — flep. Eojibinoe npOTononoBO, c. OMyTHoe, aepeBHH Ma3ajiOBO h Ilofl- 
jiomck, c. Kophhjiobo; 23 — #ep. llopocHHO, noc. MojioaeHCHbin; 24 — cejia Kypjiex, OKTa6pbCKoe, BepinnHH- 
ho n c. KacjjTaHHHKOBo; 25 — flep. MnjioHOBKa; 26 — noc. 3apeHHbin (Me>KeHHHOBCKoe cejibcnoe noceneHne); 
27 — c. HoBO-HBaHOBCKoe. riaceKn pacnojioaceHHbie Ha paccTOHHnn MeHee 20 km, o6o3HaqeHbi o^hoh tohkoh. 

Fig. 1. Distribution of Nosema in honeybee colonies in Tomsk Province (dots 1—27). 


PE3YJII>TATM H OECY^CflEHHE 

3apa*eHHOCTb MHKpocnopHjHaMH pona Nosema 
Me^OHOCHBix nnen 

Ho3eMaT03 6 biji 3aperncTpnpoBaH Ha 20 (31.3 % ot o6mero xonnnecTBa) H3 
64 nacex, HannHne B036ynnTeneH 3Toro 3a6oneBaHHn 6 bijio BBiaBJieHo y 32 
(25.8 %) H3 124 nnenoceMen. B nepnofl c 2012 no 2015 r. 3apaa(eHHOCTB xax 
nnenoceMen, Tax h nacex MHxpocnopHanaMH pona Nosema H3MeHanacB ot 0 % 
b 2012 r. no 42—46 % b 2014 h 2015 rr. (ia6ji. 1). npnHHHBi 3 thx H3MeHeHnn 
MoryT 6 bitb o6ycjiOBjieHBi oco6eHHocTBMH c6opa MaTepnana, noronHBiMH 
ycJiOBHSMH pa3HBix JieT n apyrnMH (JiaKTopaMH. HanpnMep, 2012 r. OTnnnan- 
ca bbicokhmh TeMnepaTypaMH h hh3xoh Bjia^cHocTBK) b jieTHHH nepnon, hto 
motjio nocjiya(HTB npnnnHOH OTcyTCTBHn H03eMaT03a. C yneTOM naHHBix 3a 
2009—2010 rr., H3MeHeHna 3apa>xeHH0CTH H03eMaT030M nHenoceMen n nacex 
HMeeT «BOJiHoo6pa3HBin» xapaxTep. HccnenoBaHM, npoBeneHHBie b 2009— 
2015 rr. Ha nacexax Tomcxoh o6ji., CBHneTenBCTByioT o noBonBHO mnpoxoM 
pacnpocTpaHeHHH B036ynHTenn H03eMaT03a h 3HaHHTejiBHOM B03pacT3HHH 
xojiHHecTBa nnenoceMen h nacex, 3apanceHHBix MHxpocnopnnno30M 3a nocnen- 
Hne 2 rona. 


Ta6jiHita 1 

3apa»ceHHocTL MHKpocnopH^HAMH po/ta Nosema nHeJioceMeii h nacex Tomckoh o6ji. 

3 a nepno/t 2009—2015 rr. 


Table 1. Infestation of honeybee colonies and apiaries of Tomsk Province 
by Nosema in 2009—2015 


E^HHHna 

HaGmo- 

fleHHH 


KojinnecTBO (Bcero, 

niT./3apa^ceHO, hit. (%)) 


2009 r. 

2010 r. 

2012 r. 

2013 r. 

2014 r. 

2015 r. 

Ilnejio- 

89/3 (3.4) 

84/8 (9.5) 

15/0 (0) 

49/7 (14.3) 

39/16 (41.0) 

21/9 (42.9) 

ceMbfl 







nacexa 

11/2 (18.2) 

21/8 (38.1) 

6/0 (0) 

25/5 (20.0) 

26/11 (46.2) 

19/8 (42.1) 
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PacnpocTpaHeHHe MHKpocnopHflHH N. apis, N. ceranae 
Ha naceicax Tomckoh o6ji. 

C pejibio onpeAejieHHa Nosema apis h N. ceranae 6biji Hcnojib30BaH Mero# 
MyjlbTHnJieKCHOH nL|,P, n03B0JlHK>mHH B OflHOM 3KCnepHMeHTe yCTaHOBHTb BH- 
AOByio npHHaflJiOKHOCTb napa3HTa. mj,P-aHajiH3 6biJi npoBe^eH fljui 32 nne- 
jihhhx ceMefi, y nneji KOTopbix 6 mjih mcto^om cbctoboh MHKpocKonHH npe^- 
BapHTejibHO BbiaBJieHbi cnopbi H03eMbi. Hcnojib30BaHbi BHflocneujHjiHHHbie 
npafiMepbi fljia 16S pflHK N. apis h N. ceranae (Martln-Hemandez et al., 2007; 
Hamiduzzaman et al., 2010) (pnc. 2). 

C noMoipbio MOJieKyjwpHO-reHeTHHecKHX mcto^ob noKa3aHO, hto h3 32 nne- 
jioceMen, 3apaxceHHbix cnopaMH H03eMbi, b 27 ceMbax (84.4 % ot o6mero ko- 
jiHHecTBa HCCJieflOBaHHbix nnejioceMeH) npHcyTCTBOBaa Boady^HTenb N. apis, 
b 3 ceMbflx (9.4 %) — N. ceranae hb2 ceMbax (6.3 %) OTMenajiacb CMemaHHaa 
HH(J)eKitHH, npeACTaBJieHHaa o6ohmh B036y,HHTejiaMH. 

B o6pa3u;ax nneji c 16 naceic (80.0% ot HHCJia 3apaaceHHbix) BbiaBJieHbi 
TOJibKO cnopbi N. apis', y nneji, H3T>aTbix c 2 naceic (b6jih3h cea Kypnex n BaT- 
KaT) (10.0 % ot HHCJia 3apa>KeHHbix), o6HapyaceH TOJibKO B036ynHTenb H03eMa- 
T03a Tnna «C» — N. ceranae. Ha 2 naceicax (b6jih3h noc. 3apeHHbiii n b oxp. 
ToMcxa) (10.0 % ot HHCJia 3apaaceHHbix) y nneji BbiaBJieHbi o6a B036yflHTejia 
H03eMaT03a. OopMbi HaH6ojiee naToreHHoro BOsSyuHTena H03eMaT03a 6 bijih 
B nepBbie BbiaBJieHbi b 2013 r. Ha naceice b6jih3h c. Kypjieic (Tomckhh p-H) 

X i 

K $ 

% s 


% 4 



100 

12 3 4 

Phc. 2. Pe 3 yjibTaTbi 3JieKTpo(}) operas ecicoro pa3^eJieHH« npo^yicroB MyjibTnnjieKCHOH nifP co 
cneijH(J)HHecKHMH npaHMepaMH ana 16S pflHK c uejibio BbWBJieHmi bhjxq. H03eMbi (npaHMepbi 
218 MITOC cneuH(f)HHHbi nun Nosema ceranae , 321 APIS — jura Nosema apis). 

,ZJopO)KKH: 1 — MapKep ajihh ((jpameHTOB /JHK, jie^nep 100 n. h.; 2 — IILlP-npOAyKT, cooTBeTCTByiomHH 
N. ceranae ; 3 — nifP-npoayKT, cooTBeTCTByiomHH N. apis ; 4 — IHIP-npoziyKT, BKJnonaiomHH o6a BH^a H03e- 

Mbl (KO-HH(J)eKUHH). 

Fig. 2. Multiplex-PCR amplification of representative bee samples infected with Nosema ceranae 
and Nosema apis using primers 218 MITOC specific for N. ceranae and 321 APIS specific for 

N. apis. 
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(OcTpoBepxoBa h AP-, 2014) h no3AHee, b 2014 r., — Ha naceice b oKpecTHO- 
cthx c. EaTKaT (UlerapcKHH p-H). Eme 2 cnynaa 3apa>KeHH» nnenoceMeH cno- 
paMH N. ceranae 6buiH OTMeneHbi b 2015 r. Ha naceKax b oxp. ToMCKa h b 
noc. 3ape i iHi.iH b HaHaJie nnenoBOAHecKoro ce30Ha. 

IIoJiyHeHHbie pe3ynbTaTbi no3BonaK>T 3aKJiK>HHTb, hto b 2014 h b 2015 rr. 
HaOmo^aeTca yBenHHeHHe o6mero KOJiHHecTBa 3apa>KeHHbix nnenoceMen h na- 
cex cnopaMH H03eMbi. KpoMe Toro, b 3 th roAbi Ha TeppHTopHH Tomckoh o 6 ji. 
OTMenaaocb 6o;iee uinpoKoe pacnpocTpaHeHHe N. ceranae, flBjnnomerooi 6o- 
Jiee naToreHHbiM bhaom (pnc. 1). Oco 6 h, 3apa>KeHHbie N. ceranae, nocTynHUH 
hjih H3 OAHoro nnejionHTOMHHKa KapnaTCKoft nopoABi (naceKH c. EaTKaT h b 
oKp. ToMCKa), hjih 6biJiH npoH3BO^HbiMH ot ynce 3aBe3eHHbix H3 Hero paHee 
ceMeft (c. KypjieK). HeacHoft ocraeTca npHHHHa noaBnemni H03eMaT03a «C» Ha 
nacexe noc. 3apenHbiH. 3^ecb 6biJiH BbMBneHbi xax N. apis, TaK h N. ceranae. 
no HH<J)opMaijHH, nonyHeHHOH ot nneJiOBO^a, Ha AaHHyio nacexy nnenoceMbH 
b TeneHHe nocneAHHX 5 JieT He 3aB03HJiHCb, a Apyrne naceKH no6nH30CTH ot- 
CyTCTByiOT. 

TaKHM o6pa30M, H03eM3T03 o6Hapy>KeH Ha naceKax, pacnono^eHHbix Ha 
TeppHTopHH 5 panoHOB (Tomckoto, UlerapcKoro, Achhobckoto, 3bipnHCKoro h 
HanHCKoro) H3 11 oScneAOBaHHbix. npn 3tom 6ojibuiaa HacTb 3apa>KeHHbix 
nnenoceMen o6HTajia Ha naceKax H3 K»KHbix panoHOB Tomckoh o6ji. CpeAH 06- 
cae^OBaHHbix naceK ceBepHbix panoHOB TOJibKO Ha oahoh naceKe b6jih3h 
c. no^ropHoe (HaHHCKHH p-H) 6buia oOHapynceHa N. apis (pnc. 1), ho b aohhom 
cjiynae 3apan<eHHbie nnenoceMbn c 6ojibmoH BepoaTHocTbio aBJiaioTca 3aBe- 
3eHHbIMH. 

UinpoKoe pacnpocTpaHeHHe H03eMaT03a Ha naceKax khkhmx panoHOB 06 - 
nacTH MoaceT 6 biTb o 6 ycjioBjieHo 6 ojiee pa3BHTbiM nnenoBOACTBOM h aKTHB- 
HblM 33B030M nHCJlOCeMeH H3 ApyrHX perHOHOB POCCHH H COOTBeTCTBeHHO 6 o- 
Jiee BbICOKOH BepOHTHOCTbK) pacnpOCTpaHeHHH HH(|»eKUHH Ha 3TOH TeppHTo¬ 
pHH. Mohcho npeanojio)KHTb, hto 6 oJiee cypoBbie KJiHMaTHHecKHe ycnoBHH 
ceBepHbix panoHOB MoryT npenaTCTBOBaib pacnpocTpaHeHHio H03eMaT03a. 

B hcjiom oco6eHHOCTH pacnpocTpaHeHHe N. apis h N. ceranae Ha TeppHTo¬ 
pHH Tomckoh o 6 ji. HecKOJibKo OTJiHHaiOTca ot TaKOBbix b Apyrnx paftoHax 
CTpaHbi (3HHaTyjuiHHa h AP-, 2012). no cpaBHemno c npoHHMH o6nacTHMH 
Pocchh, ana KOTopbix xapaicrepHO mnpoKoe pacnpocTpaHeHHe H03eMaT03a, 
b tom HHCJie h H03eMaT03a rana «C», b Tomckoh o 6 ji. npeoOnanaioT cjiynan 
BbiaBJieHHa N. apis. 3a nepHOA Hauinx Ha6jiK>AeHHH OTMenanocb yBennneHHe 
nponeHTa 3apaaceHHbix nnenoceMeH h naceK Tomckoh o 6 ji. H03eM3T030M, bkjiio- 
na h cjiynan 3 apa>KeHHH nnen N. ceranae b Tomckom h UlerapcKOM panoHax. 


J)aHHbie MHorojieTHHX Ha6jiK>AeHHH no 3apa>KeHH0CTH 
MHKpocnopH jhsmh poAa Nosema nHenoceMen 
Ha naceKax Tomckoh o6ji. 

/)jih toto hto6bi ycTaHOBHTb npHHHHbi 3a6ojieBaeMOCTH nHenoceMen h pac- 
npocTpaHeHHH H03eMaT03a Ha naceKax, hco6xoahmo npoBOAHTb HccneAOBaHHe 
MHoroneTHen h cc3ohhoh AHHaMHKH 3apanceHH0CTH nnenHHbix ceMen. OAHaKO 
TaKHe HccneAOBaHHH HeMHoroHHcneHHbie (Gisder et al., 2010; Runckel et al., 
2011; Forsgren, Fries, 2013). 
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T a 6 ji h it a 2 


famine MHoroneTHHX HadjiiOAeHHH no 3apa>KeHHOCTH nnejioceMeH cnopaMH Nosema 

Ha naceKax Tomckoh o6ji. 

Tab 1 e 2. Long-term dynamics of infestation of bee colonies by Nosema in Tomsk Province 


HaceJieHHtiH nyHKT 


KojiHHecTBo HccjieaoBaHHbix nnejioceMeH, bit./ 
KOJiHnecTBo 3apa5KeHHbix nnenoceMeH, bit. 

Bhabi Nosema 

2009 r. 

2010 r. 

2012 r. 

2013 r. 

2014 r. 

2015 r. 


Tomckhh p-H 




2/2 

1/1 

— 

1/1 

— 

1/1 

N. apis h 







N. ceranae 

1/1 

— 

— 

— 

— 

1/0 

— 

— 

1/1 

— 

— 

1/0 

— 

— 

— 

— 

1/0 

— 

2/0 

1/1 

N. apis h 







N. ceranae 

— 

— 

— 

2/1 

2/2 

— 

N. apis 

— 

— 

— 

1/1 

1/1 

— 

To >KC 

— 

— 

— 

1/0 

— 

1/0 

— 

— 

— 

— 

— 

1/0 

1/1 

N. apis 

— 

— 

— 

1/0 

— 

1/0 

— 

— 

— 

— 

1/0 

1/1 

1/1 

N. apis 

— 

— 

— 

4/0 

— 

1/0 

— 

— 

— 

— 

— 

1/1 

2/2 

N. apis 

— 

— 

— 

— 

7/0 

1/0 

— 


IJJerapcKHH p-H 




52/0 

35/0 

— 

— 

— 

— 

— 

33/0 

— 

— 

— 

1/1 

— 

N apis 

8/0 

— 

— 

— 

1/1 

— 

N. ceranae 


Hbhhckhh p-H 




— 

— 

— 

4/0 

3/3 1 

— 

N apis 


Oxp. ToMCKa 
^ep. IlOAJIOMCK 

.ZJep. ApKamoBo 
floe. 3apeHHMH (MeaceHH- 
HOBCKoe cejibCKoe noce- 
neHHe) 

C. KonapoBO, nacexa 1 
C. KonapoBO, nacexa 2 
C. Eepe3KHHo 
flep. MnjioHOBKa 
flep. KycKOBo 
C. ManHHOBKa 
C. IlpoceKHHo 
flep. Eo^aacKOBo 
C. OMyTHoe 


C. MeJlbHHKOBO 
C. HoBOHJlbHHKa 
C. EaTKaT 


C. Ilo^ropHoe 


3a nepHO,zj c 2009 no 2015 r. cnTyai jha no 3apa>KeHHOCTH nnenoceMen cno¬ 
paMH Nosema 6 biJia OTCJie^ceHa KaK mhhhmym 2 pa3a Ha 17 naceKax H3 64 06 - 
cJie,aoBaHHbix (TaOn. 2). Ha 5 naceKax Tomckoto h HlerapcKoro paiiOHOB 
tzjep. KyCKOBO, cena Eepe3KHHO, npoceKHHO, OMyTHoe n MeJibHHKOBo), hto 
cocTaBMeT 29.4 %, 3a Bee BpeMa nccne^OBaHnn He BbniBJieHO nneji, 3apa>KeH- 
heix cnopaMH H03eMbi. Ha 8 naceKax (47.1 % ot o 6 mero KOJinnecTBa HCCJie^o- 
BaHHbix nacex) xota 6 bi ojjhh pa3 3aperHCTpnpoBaHo HannnHe cnop H03eMbi b 
nnenoceMBAx. npn 3 tom ajhi 2 nacex (^epeBHH Hojijiomck h ApKamoBo) Ha- 
Smo^aeTCii nojio^KHTejibHaii ^HHaMHKa (npn noBTopHEix HCCJie^OBaHHHx nne- 
noceMen H03eMaT03 He oOHapy^ceH), a 6 nacex (noc. 3apeHHbiH, ^ep. Mh- 
noHOBKa, cena MajiHHOBKa, HoBOHJibHHKa, BaTKaT h no^ropHoe) — OTpnija- 
TeJiEHa^ (o 6 Hapy)KeHHe H03eMaT03a Ha paHee He 3 apa>xeHHbix). Ha 4 naceKax 
(23.5 %) b oKp. ToMcxa, a TaK^xe cen KonapoBo h EoAa:>KKOBo bo Bee rojjbi Ha- 
Ojno^eHHH 3apa5KeHHBie nnenoceMEH perncTpHpoBajiHCB nocToaHHo. 

OTMeHeHHEie pa3JiHHH« MoryT 6 eite o6ycjiOBJieHbi oTcyTCTBneM hjih He^o- 
CTaTOHHO nOJIHbIMH JieHeOHbIMH MepOnpHOTHflMH HJIH, HaoOopOT, CJie^CTBHeM 


204 



















ycneuiHOH npo(j)HJiaKTHKH h neneHHa nneA, a TaioKe 3aMeH0H nnenoceMeH. 
TaK, Ha 3 naceicax (oKp. ToMCKa, cena BaTKaT h IIoAropHoe) H03eMaT03 6 mji 
3 aperncTpnpoBaH nocne 3aB03a nnenoceMeH c Apyrax TeppHTopnii. Ha naceKH 
b c. BaTKaT h OKp. ToMCKa nneAoceMbH KapnaTCKOH nopoAbi 6 biJiH 3 aBe 3 eHbi H3 
kdkhbix paftoHOB Pocchh, h b 2014—2015 rr. Ha 3 thx naceKax 6 buia ooHapy- 
>KeHa N. ceranae. Ha nacexe b c. noAropHoe, HaHHHaa c 2013 r., T 3 K>Ke npeA- 
noHTHTeJibHO KyjibTHBHpyeTca KapnaTCKaa nopoAa, KOTopaa 3aB03HTca b BHAe 
naKeTOB H3 Y36eKHCTaHa. Hejib3a HCKAioHHTb, hto nneAoceMbH y>Ke 6 biJiH npn- 
oSpeTeHbi HH(|)HHHpoBaHHbiMH. npH HCCJieAOBaHHH naceKH b c. noAropHoe Ha 
3a6oneBaeMOCTb H03eMaT030M nneA bcchoh 2013 r., t. e. ao 3aB03a hobwx nne- 
jioceMen H3 Y36eKHCTaHa, cnopbi H03eMbi o 6 Hapy>KeHbi He 6 hah. BnepBbie 
cnopbi N. apis BbiHBjieHbi y nneji 3 Aecb b 2014 r. (Ta 6 n. 2). 

TaKHM o6pa30M, Ha HeKOTopbix naceKax MHKpocnopHAHH poAa Nosema ab- 
aaiotch 3 aB 03 HbiMH h npc>KAe Bcero 3 to KacaeTca N. ceranae. 3to yKa3biBaeT 
Ha Heo6xoAHMOCTb oSecneneHHH npoBeAeHHfl KapaHTHHHbix MeponpHATHH h 
KOHTpojia KanecTBa 3aB03HMbix nneA (OTcyTCTBHe 3apa>KeHHocTH H03eMaTO- 
30m), ocoochho c TeppHTopHH, HeSjiaronojiyHHbix no pacnpocTpaHeHHK) H03e- 
MaT03a. KpoMe toto, aKTyajibHbiM npcACTaBjiacTca, BO-nepBbix, ABJibHefimee 
H3yneHnc mhotojicthch h ce30HHon ahhbmhkh 3apaw:cHHocTH n i rcjioceMeii h 
HaOjuoASHHe 3a nnenoccMbaMH b pa3AHHHbix pernoHax; BO-BTopbix, aHanm 
>KH3Hecnoco6HOCTH cnop N. ceranae b pa3Hbix KAHMaraHecKHX ycAOBHflx, a 
TaroKe H3y L ieHnc B3aHMOOTHomeHHH MeacAy naToreHaMH npii cobmccthom 3a- 
paxceHHH iimcji h MOKAy naToreHaMH h mcaohochoh ii'ieiioii. 


Oco6 eHHOCTH pacnpocTpaHeHHa AByx bhaob h o 3 e m bi - 

N. apis h N. ceranae 

CymecTByioT pa3Hbie tom km speii ha no Bonpocy pacnpocTpanenna y mcao- 
hochbix iimcji 2 bhaob poAa Nosema, a raioi<c Ha npopecc BhncciieiiiMi N. apis 
oojiee naToreHHbiM N. ceranae. C tohkh ipeiui a oahhx nccjiCAOiiarcjicii. pac- 
npocTpaHeHHe H03eMaT03a, Bbi3biBaeMoro N. ceranae, paccMaTpHBaerca KaK 
npoo.ncMa rnoOanbHoro MacuiTaOa. OObacHaeTca 3TO tcm, hto B036yAHTejib 
N. ceranae , KaK 6 onee arpeccHBHbin napa3HT, pacnpoerpaHaeTca 3 HaHHTenbHO 
SbiCTpee, neM N. apis (Higes et al., 2013). fl,pyrne HCCjieAOBaTejin (Forsgren, 
Fries, 2010) yKa 3 bmaK)T Ha to, hto ra 6 ejib nnejiHHbix ceMeii b pe 3 yjibTaTe 3 a- 
paaceHHa B036yAHTejieM N. ceranae mojkct 6 biTb peraoHanbHOH npo 6 jieMOH, a 
He rjioSajibHbiM hbachhcm (Genersch, 2010). Oaho h3 ochobhmx oObacHeHHH 
pa 3 AHHHH b pacnpocTpaHeHHOCTH N. ceranae 3aKAK)HaeTca b tom, hto Bnpy- 
neHTHOCTb 3 toto BHAa mojkct 3 aBHceTb ot KJiHMaTHHecKHx ycnoBHH (Fries, 
2010; Gisder et al., 2010; Higes et al., 2010; Sanchez Collado et al., 2014; van 
der Zee et al., 2014). B nacTHOCTH, xoaoahmh KjiHMaT paccMaTpHBaeTca KaK 
oahh H3 (|)aKTopoB, orpaHHHHBaiomHX pacnpocTpaHeHHe N. ceranae (Fries, 
2010; Gisder et al., 2010); MHKpocnopHAHH N. ceranae 6 ojiee npHcnoco 6 jieHbi 
k BbicoKHM TeMnepaTypaM (ao 60 °C), ho nyBCTBHTejibHbi k 6 ojiee hh3khm 
(4 °C) (Fenoy et al., 2009; Fries, 2010; Gisder et al., 2010). TaK, 6 biao Bburejie- 
ho CHfDKeHHe npopacTaHHA cnop N. ceranae Aa>Ke nocne KopoTKoro B03A6HCT- 
bhh hh 3 khx TeMnepaTyp (4 °C) (Gisder et al., 2010). noaTOMy cronKeHne hah 
OTcyTCTBHe >KH 3 Hecnoco 6 HocTH cnop N. ceranae npH hh3khx TeMnepaTypax 
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MoryT nperoiTCTBOBaTb pacnpocTpaHeHHio hh^cki^iiii 3Toro B036y#nTeJifl b 
KJ iHMaTHHecKHX perHOHax, xapaKTepH3yiomHXCfl aobojibho xojioahoh 3hmoh 
(G isder et al., 2010). 

O^HaKO b HacTo^meM HCCJieAOBaHHH B036y£HTeJib H03eMaT03a N. ceranae 
6biJi 3aperHCTpnpOBaH b nnejiHHbix ceMbnx, oSHTaiomHX b ycnoBHHx xojioaho- 
ro KjiHMaTa c npoAOJBKHTejibHoii 3 hmoh h Bjia^cHbiM jictom. BMecTe c TeM 
SoJTbiiiHHCTBO nHenoceMeii, 3apa»ceHHbix N. ceranae , CKopee Bcero, 6biJiH 3aBe- 
3eHbi b ToMcxyio o6ji. H3 £pyrax peraoHOB cTpaHbi. 

npoSjreMa pacnpocTpaHeHra 3a6ojieBaHHH h Bonpoc o BHpyjieHTHocTH bo 3- 
SyzjHTejifl b pa3Hbix KJiHMaTHHecKHX ycjiOBMx npeACTaBjiHiOT co6oh Ba^cHyio 
3a,aaHy b HCCJie^OBaHMx napa3HTO-xcmHHHbix oTHomeHUH «Me,zj0H0CHafl nne- 
jia—MHKpocnopHH po^a Nosema» (Genersch, 2010). Ohcbh^ho, hto HeoSxo- 

AHMbl AOnOJIHHTeJlbHbie HCCJie^OBaHHH BblflCHeHHfl BJIHHHHH B036y^HTeJIM 
N. ceranae Ha Me^OHocHbix nneji b pa3JiHHHbix reorpa^HHecKHX paiioHax h 
onpeAejieHHa otjihhhh b BHpyjieHTHocTH £Byx B036y/i;HTejieH. ToMcxafl o6ji., 
Kax h % pyrne TeppHTOpHH Ch6hph, MoryT 6biTb H^eajibHbiM mcctom jjjih my- 
neH ha p*ma BonpocoB, HanpHMep, HacKOJibKO pacnpocTpaHeHHe H03eMaT03a 
KoppejinpyeT c KjiHMaTHHecKHMH ycjiOBMMH, KaxoBa »CH3Hecnoco6HocTb na- 
pa3HTa b xojiojjhom KjiHMaTe, a Tajoxe ce30HHan ^HHaMHica 3apa^ceHHoc™ nne- 
jroceMeH o6ohmh BH/jaMH H03eMbi — N. apis h N. ceranae. IIoJiyHeHHbie pe- 
3yjibTaTbi CBH^eTejibCTByiOT 06 aKTyajibHOcra ^ajibHeiimHX MOHHTopHHroBbix 
HCCJieAOBaHHH Kax AaHHoro pernoHa, Tax h jjpyrnx peraoHOB CTpaHbi c yneTOM 
BH^OBoro cocTaBa napa3HTOB. 
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INFESTATION OF HONEYBEE {APIS MELLIFERA) FAMILIES 
BY MICROSPORIDIANS OF THE GENUS NOSEMA IN TOMSK PROVINCE 

N. V. Ostroverkhova, O. L. Konusova, A. N. Kucher, A. V. Simakova, 

E. P. Golubeva, T. N. Kireeva, I. V. Sharakhov 

Key words : microsporidia, Nosema ceranae , Nosema apis , honeybee, Apis mellifera , No¬ 
sema disease, the Tomsk region (Siberia). 

SUMMARY 

Infestation of bee colonies and apiaries by representatives of the genus Nosema , mic¬ 
rosporidian protozoans of European honeybees {Apis mellifera L.), causing nosemosis, in 
Tomsk Province was investigated. In 2012—2015, nosemosis was detected in 32 out of 
124 honeybee colonies (31.3 %) and in 20 out of 64 studied apiaries (25.8 %). The maxi¬ 
mal infestation rate of bee colonies and apiaries constituted more than 40 % in 
2014—2015. N apis pathogen was registered in 84.4 % of infected bee colonies (16 apia¬ 
ries); N ceranae was identified in 9.4 % of infected bee colonies (2 apiaries); and co-in¬ 
fection {N apis and N ceranae) was detected in 6.3 % of infected bee colonies (2 apiari¬ 
es). The reasons of the spreading of the nosemosis, such as climatic conditions, control of 
imported bee colonies on the presence of Nosema infection, and some others are discussed. 
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